Occupational Exposure to Blood and Other Body Fluids Among Health Care Workers at a University Hospital in Iran
by HamidReza Naderi, MD, Fereshte Sheybani, MD, Amin Bojdi, MD, Irandokht Mostafavi, RN, and Nasrin Khosravi, RN A nnually in the United States, approximately 3 million health care workers have percutaneous exposures to blood-borne viruses (Kermode, Jolley, Langkham, Thomas, & Crofts, 2005) and more than 500,000 occupational needlestick injuries occur (Williams & Flanders, 2007) . Thus, an estimated 16,000 hepatitis C virus (HCV), 66,000 hepatitis B virus (HBV), and 200 to 5,000 human immunodeficiency virus (HIV) infections occur annually (Kermode et al., 2005) . In the United States, the Occupational Safety and Health Administration (OSHA) established regulations to reduce the risk of transmission of these blood-borne pathogens in 1991 and the Centers for Disease Control and Prevention (CDC, 2011) established its own surveillance system in 1995. However, not all countries have established regulations for controlling the risk of exposure to blood-borne pathogens or created surveillance mechanisms. This article describes the occupational exposures among health care workers at a major university hospital in Iran during 2 years.
MEtHOds
The study site was a 1,000-bed university hospital in northeastern Iran. The hospital's Infection Control Committee offers extensive training programs for health care workers that cover various aspects of cross-infection, hand hygiene, and occupational exposures. For cases of self-reported accidental exposure, counseling is provided and a structured intake form completed to assess the biological risk of injury according to time of injury, date of report, type of injury, job classification of injured individuals and their personal information, and vaccination or previous injury history. Based on established criteria, appropriate postexposure prophylaxis (PEP), laboratory investigation, or no intervention is advised. This retrospective, analytic study reviewed data collected from September 2009 to September 2011.
REsUlts
During this 2-year period, 171 self-reported occupational exposures occurred. Approximately 20% of all exposed personnel were men and 80% were women. Their ages ranged from 21 to 48 years (M ± SD = 26.9 ± 4 years). One hundred twentysix (74%) of the exposed personnel had needlestick injuries, 13 (8%) had sharp instrument injuries, and 32 (19%) had mucosal contact with potentially infectious fluids (Table Occupational exposure to sharp items or body fluid splash is a hazard for health care personnel via transmission of blood-borne viruses through such exposures. To determine the occurrence of needlestick injuries and other highrisk exposures among health care workers at a hospital in Iran, data collected for 2 years were reviewed. During this period, 171 occupational exposures were self-reported. Approximately 20% of all exposed personnel were men and 80% were women. One hundred twenty-six (74%) of the exposed personnel had needlestick injuries, 13 (8%) had sharp instrument injuries, and 32 (19%) had mucosal contact with potentially infectious fluids. Thirty-two percent of injuries occurred during or after sharp instrument disposal and 67% during operative procedures. Appropriate blood tests were performed for 55 (32%) and postexposure prophylaxis was administered to 31 (18%) of the exposed personnel.
professional practice 1). Causes of the needlestick injuries included peripheral vein catheters (27%), suture needles (15%), and syringes used for sampling or injecting drugs (58%). Sharp instrument injuries involved lancets (48%), glass (36%), and other sharp objects (16%). Blood on the hands (45%), blood in the mouth or eyes (33%), and splashed with body fluids (22%) were reported. The highest rates of exposure were among young nurses with less than 3 years of experience (47 of 63), young and recently employed orderlies (21 of 25), and medical and nursing students.
Three nurses had needlestick injuries from known HIV-positive patients, and one had a needlestick injury from a patient with CrimeanCongo hemorrhagic fever (CCHF). Among 171 exposures, 23 (13%) were from known HBsAg-positive patients and 3 (2%) from known HCV-positive patients. Forty-six (73%) of 61 nurses (2 had double exposures) had hepatitis B vaccination history with positive antibody titer. Only 4 (21%) of 19 physicians and medical students had hepatitis B vaccination history with positive antibody titer. Thirty-two percent of injuries occurred during or after sharp instrument disposal (recapping needles accounted for 10% and accidental exposure to unsafely disposed needles accounted for 22%), whereas 67% of injuries occurred during operative procedures. Body fluid splash to a mucosal surface accounted for 19% of injuries.
Among personnel who experienced a sharp object injury, 86% washed the injured site with soap and water (44% also applied betadine), 12% applied betadine alone, and 2% washed with water alone. Among personnel who had mucosal contact, 94% washed the site with water and 6% did nothing. The overall rate of glove use at the time of injury was 53% (63% for nurses, 68% for physicians, 49% for medical and nursing students, and 31% for orderlies). The overall rate of eye shield or mask use during body fluid splash was 23% (79% for nurses, 20% for physicians, and 2% for the others).
Appropriate blood investigations were performed for 55 (32%) and PEP was administered to 31 (18%) of the exposed workers (Table 2) . Twenty-seven (16%) of the workers received hepatitis B immunoglobulin (HBIG) plus hepatitis B vaccination as PEP against HBV infection, 3 (2%) received antiretroviral treatment as PEP against HIV infection, and 1 received ribavirin to prevent CCHF. To date, none of the exposed personnel are known to have seroconverted or self-reported contracting a suspicious blood-transmitted infection.
dIsCUssIOn
Occupational risk of HIV infection from a single HIV-contaminated needlestick is estimated to be approximately 0.3%. Susceptible health care workers who sustain needlestick injuries from HBsAg-positive patients in the absence of PEP have approximately a 30% risk of HBV infection and a 5% risk of developing acute hepatitis B. The risk is higher if the source-patient is HBeAg-positive. Skin exposures carry risk only if a break in the skin is present (Williams & Flanders, 2007) .
Nwankwo and Aniebue (2011) reported that senior registrars had the highest rate of exposure (77%); other studies found no significant relationship between years in health care and injury occurrence (Galougahi, 2010; Salelkar, Motghare, Kulkarni, & Vaz, 2010) . The current study found the highest rates of exposure among inexperienced young nurses, young and recently employed orderlies, and medical and nursing students. Reda, Fisseha, Mengistie, and Vandeweerd (2010) found that the incidence of needlestick injury or body fluid splashing into the eyes and mouth was not significantly different across professions. The current study supports this finding. Cervini and Bell (2005) reported that the majority of injuries among physicians occurred while suturing (46%) and assisting with a procedure (25%). Lee and Hassim (2005) found that needlestick injuries most commonly occurred during venipuncture professional practice (41%), suturing (5%), and setting drips (4%). In the current study, suturing accounted for 15% of sharp object injuries (68% for physicians and medical students) and inserting a venous catheter for 27%. Sampling blood or administering an injection was responsible for 58% of accidental sharp object injuries (67% for nurses and nursing students). Although some researchers have reported recapping of needles as the leading cause of sharp object injuries (Foster, Lee, McGaw, & Frankson, 2010; Musa, 2005; Talaat et al., 2003) , only 10% of the exposed staff in the current study injured themselves during two-handed recapping, a finding similar to that of other studies (Peng, Tully, Boss, & Hiller, 2008; Ribner & Ribner, 1990) .
The administration of PEP depends on two factors: exposure source and type of exposure. An approach to PEP based on exposure risk category and HIV/HBV status of the source has been proposed (Zaoutis & Chiang, 2007) . For occupational exposures to a suspected source of HIV infection, the CDC recommends differing PEP regimens depending on level of transmission risk. Unlike HIV, HBV is highly contagious. Therefore, hepatitis B vaccination of health care workers is mandated in every hospital. However, this does not ensure adequate protection, as about 5% to 10% of the adult population will not respond to the standard hepatitis B vaccination series. Guidelines therefore recommend testing for adequate development of antiHBs IgG in vaccinated health care workers. Hepatitis B revaccination should be performed if the level is not protective (< 10 mIU/ml). Postexposure management of susceptible workers includes both active HBV immunization and passive prophylaxis consisting of HBIG (800 IU or 0.06 ml/kg), ideally given within 24 hours but of some utility if given up to 7 days after exposure (Williams & Flanders, 2007) . Although of uncertain efficacy in preventing HIV seroconversion, local wound care with an antiseptic solution is indicated.
Given the exceedingly high transmission rate of hepatitis B infection, health care workers' antibody status must be determined after parenteral exposure to body fluids from patients known to have or be at high risk for hepatitis B. To provide protection until an adequate antibody response develops, previously vaccinated health care workers with absent or insufficient antibodies to hepatitis B should receive a booster dose of vaccine and HBIG. Health care workers with no history of vaccination and absence of antibodies should undergo primary immunization and receive HBIG.
An additional component of universal precautions is the avoidance of needlestick injuries. Contaminated needles, including those that have been injected into intravenous tubing, should not be recapped by hand. If recapping is necessary, a mechanical protective device should be used. Needleless systems can be expected to significantly decrease the risk of injury; the use of such systems should be encouraged (Chestnut, 2009) .
Approximately 70% of the health care workers in this study had a documented history of positive response to hepatitis B vaccination. Hospital records indicated that 84% of nurses, 75% of physicians, and less than 50% of medical and nursing students were anti-HBs-positive at the time of injury. Among 171 accidental exposures, HBIG was prescribed for only 27 (16%) of the exposed workers (Table 2) . Three nurses exposed to infectious blood from HIV-positive patients received three-drug prophylaxis including zidovudine, lamivudine, and efavirenz. The one nurse who had a needlestick injury from a CCHF case received ribavirin. Overall, 50% of accidentally exposed personnel did not need any intervention.
IMPlICAtIOns FOR PRACtICE
Given the high level of exposure to blood and body fluids among health care workers, effective training about hazardous practices, standard precaution measures, proper sharp object disposal, and PEP guidelines is vital for all hospital staff. Nursing Table 2 Interventions Given as Postexposure Prophylaxis for Exposed Health Care Workers professional practice and other health care practices potentially pose the risk of acquiring transmissible pathogens. Therefore, reeducating health care providers and providing possible preventive measures through established infection control strategies in each health care setting are necessary. All health care workers should receive training on the process of reporting occupational exposures and updates on preventive measures in their own environment. A hepatitis B vaccination program followed by antibody titer testing is recommended for all health care employers, regardless of country.
